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Cases of pneumonia caused by Middle East respiratory syndrome coronavirus (MERS-CoV) continue to be reported from the 
Arabian Peninsula, and the adaptation of MERS-CoV to allow more efficient human-to-human transmission is a public health concern. 
From March 2012 to April 2016, 1,714 cases including 681 deaths of MERS-CoV infection have been identified in 26 countries. 
Especially, we learned this virus carries potential risk to spread quickly in hospital from the MERS outbreak in South Korea 2015. 
This virus seems to be more deadly and less contagious than severe acute respiratory syndrome coronavirus (SARS-CoV) in 2003. The 
MERS-CoV belongs to the lineage C of the beta coronaviruses, which are genetically and serologically same to a coronavirus detected 
in dromedary camels lived in the Middle East and Africa. Camel-to-human and human-to-human transmission of pathogen has often 
been observed in the Middle East. 

On alert for a possible spread of virus in Japan, we deployed the real-time RT-PCR targeting MERS-CoV reported by Germany 
group (Corman VM 2012 Euro Surveill) to 84 of prefectural public health institutes and quarantines in Japan. Additionally, we 
developed a real-time direct reverse transcription Loop-mediated isothermal amplification (RT-LAMP) assay for detecting MERS- 
CoV. An RT-LAMP assay is simple, rapid, highly sensitive and specific nucleic acid amplification method and more cost effective than 
the PCR assay. It has been used for diagnosis including point-of-care testing for many pathogens during the past ~15 years. Our real- 
time direct RT-LAMP assay has several advantages: 1) no longer requires nucleic acid purification process, making the diagnostic test 
more rapid and simpler; 2) highly sensitivity and specificity through use of a fluorescence primer; 3) time to detection of positive result 
is shorter within 20 minutes from collected specimens; and 4) 2 types (A and B) and 4 subtypes (H1pdm09, H3, H7 and H5) of 
influenza viruses are simultaneously detectable. Another remarkable point of our MERS diagnosis system is unnecessity of RNA 
extraction step and reaction pre-mixtures making step. The specimen is collected in the Extraction reagent and the reagent is put into 
the lyophilized RT-LAMP reagents in 8-well strip tubes after filtration. All steps of preparation for RT-LAMP reaction are taken within 
2 minutes. Moreover, we have successfully created ready-to-use kit with dried reagents (primers, enzymes and buffer) in one tube. 
Since the kit is stable in a room temperature, the handling of the kit becomes simple without cooling. RT-LAMP is an isothermal 
nucleic acid amplification method and will be undergone at a constant temperature of 65°C in around 20 minutes. This reaction can be 
performed using the portable incubator with fluorometer. This simple, rapid and highly sensitive and specific assay is useful for 
diagnosis of MERS-CoV. The RT-LAMP assay might be a powerful tool for diagnosis in hospital. 

Using the assays described above, we test the specimens from dromedary camels to understand the risk of MERS-CoV infection in 
Japan. A total of 18 fecal specimens, 10 saliva specimens, 4 nasal swabs, and 5 serum specimens were obtained from 20 dromedaries, 
which is representative of almost 87% of the dromedaries in Japan. In result, all the specimens were negative for viral RNA by the 
MERS-CoV specific assays (real-time RT-PCR and RT-LAMP). 
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